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NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 
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DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE  — 2 D & CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  ISIOS 


Honorable  Brendan  T.  Byme  2 « SEP  1978 

Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byme: 

Inclosed  is  the  Phase  I Inspection  Report  for  Cold  Springs  Lake  Dam 
In  Passaic  County,  New  Jersey  which  has  been  prepared  under  authoriza- 
tion of  the  Dam  Inspection  Act,  Public  law  92-367-  A brief  assessment 
of  the  dam’s  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Cold  Spring  Lake  Dam,  initially  listed  as  a 
high  hazard  potential  structure  but  reduced  to  a significant  hazard 
potential  structure,  as  a result  of  this  inspection,  is  Judged  to  be 
in  fair  overall  condition.  However,  the  spillway  is  considered  inade- 
quate since  11  percent  of  one-half  the  Probable  Maximum  Flood  (h  PMF) 
would  overtop  the  dam.  This  dam  has  performed  adequately  since  1904  with- 
out failure  or  evidence  of  instability.  Ib  insure  continued  adequacy  of 
this  dam,  the  following  actions,  as  a minimum,  are  recommended : 

a.  The  adequacy  of  the  spillway  should  be  determined  by  a qualified 
professional  consultant,  engaged  by  the  owner,  using  more  sophisicated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approv- 
al of  this  report.  Any  remedial  measures  necessary  to  Insure  the  adequacy 
of  the  spillway  and  to  prevent  overtopping  should  be  initiated  within 
calenday  year  1979-  In  the  interim,  a detailed  emergency  operation  plan 
and  warning  system,  should  be  pronpt  ]y  developed.  Also,  during  periods 

of  unusually  heavy  precipitation,  around-the-clock  surveillance  should  be 
provided. 

b.  Within  six  month?  from  the  date  of  approval  of  this  report,  the 
following  actions  shoulc  be  implemented. 
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(1)  Engineering  studies  and  analyses  should  be  performed  to  deter- 
mine the  engineering  properties  of  the  foundation  and  the  structural 
stability  of  the  dam.  Also,  an  as-built  plan  of  the  dam  should  be  pre- 
pared at  the  same  time.  Any  remedial  measures,  found  necessary,  should 
be  initiated  within  calendar  year  1979* 

(2)  A program  should  be  developed  to  monitor  the  seepage  through 
and  under  the  dam.  Depending  on  the  information  this  program  provides, 

the  need  for  corrective  measures  can  be  considered  and,  if  necessary,  under- 
taken within  calendar  year  1979* 

(3)  The  downstream  waterway  below  the  concrete  spillway  should  be 
cleared  of  brush  and  debris . 

c.  No  additional  mortar  should  be  added  to  th>e  face  of  the  masonry 
dam.  Sealing  the  wall  will  alter  the  free  draining  characteristics  of  the 
wall  and  could  allow  for  a build  up  in  hydrostatic  pressure  at  the  back 
of  the  wall. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hoftnan,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a copy 
will  also  be  sent  to  Congressman  Robert  A.  Roe  of  the  Eighth  District. 

Under  the  provisions  of  the  Freedom  of  Information  Act,  the  inspection  re- 
port will  be  subject  to  release  by  this  office,  upon  request,  five  days 
after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Techni- 
cal Information  Services  (WITS),  Springfield,  Virginia,  22161  at  a reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  OTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  reconmendatlons  made  as  a result  of  the  Inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to  im- 
plement our  reconmendations . 
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1 Incl 
As  stated 


Sincerely  yours, 

JAMES  Q.  TON/ 

Colonel,  Corps  of  Engineers 
District  Eh^neer 


Cy  Furn: 

Mr.  Dirk  C.  Hoftaan,  P.E.,  Deputy  Director 
Division  of  Water  Resources 
N.  J.  Dept,  of  Environmental  Protection 
P.0.  Box  2809 
Trenton,  New  Jersey  08625 
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Cold  Spring  Lake  Dam  (NJ00226) 

Corps  of  Engineers  Assessment  of  General  Conditions 


11118  dam  was  Inspected  on  27  & 28  June,  & 7 July  1978  by  Harris  - ECI 

under  contract  to  the  State  of  New  Jersey.  Hie  state,  under  agreement  with  ‘ 

the  U.  S.  Army  Engineer  District,  Philadelphia,  had  this  inspection  performed 
in  accordance  with  the  National  Dam  Inspection  Act,  P.L.  92-367. 

The  Cold  Spring  Lake  Dam,  initially  listed  as  a high  hazard  potential  struc- 
ture but  reduced  to  a significant  hazard  potential  structure,  as  a result  \ 

of  this  inspection,  is  Judged  to  be  in  fair  overall  condition.  However, 
the  spillway  is  considered  inadequate  since  11  percent  of  one-half  the 
Probable  Maximum  Flood  (h  FMF)  would  overtop  up  the  dam.  This  dam  has 

performed  adequately  since  1904  without  failure  or  evidence  of  instability.  j 

To  Insure  continued  adequacy  of  this  dam,  the  following  actions,  as  a 
minimum,  are  recorrmended : 

a.  The  adequacy  of  the  spillway  should  be  determined  by  a qualified 
professional  consultant,  engaged  by  the  owner,  using  more  sophisicated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of 
the  spillway  and  to  prevent  overtopping  should  be  initiated  within  calendar 
year  1979 • In  the  interim,  a detailed  emergency  operation  plan  and  warning 
system,  should  be  pronptly  developed.  Also,  during  periods  of  unusually 
heavy  precipitation,  around-the-clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  actions  should  be  irrplemented. 

(1)  Engineering  studies  and  analyses  should  be  performed  to  determine 
the  engineering  properties  of  the  foundation  and  the  structural  stability 
of  the  dam.  Also,  an  as-built  plan  of  the  dam  should  be  prepared  at  the 

same  time.  Any  remedial  measures,  found  necessary,  should  be  initiated  within 
calendar  year  1979* 

(2)  A program  should  be  developed  to  monitor  the  seepage  through 
and  under  the  dam.  Depending  on  the  information  this  program  provides,  the 
need  for  corrective  measures  can  be  considered  and,  if  necessary,  undertaken 
within  calendar  year  1979. 


1 
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(3)  l^e  downstream  waterway  below  the  concrete  spillway  should  be 
cleared  of  brush  and  debris. 

c.  No  additional  mortar  should  be  added  to  the  face  of  the  masonry 
dam.  Sealing  the  wall  will  alter  the  free  draining  characteristics  of  the 
wall  and  could  allow  for  a build  up  in  hydrostatic  pressure  at  the  back  of  the 
wall. 


Approve^-: 


Colonel,  Corps  of  frigineers 
District  Eligineer 


Date: 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Cold  Spring  Lake  Dam,  I.D.  NJ00226 
New  Jersey 
Pa  8 sale 

Tributary  to  Pequannock  River 
June  27  & 28,  and  July  7,  1978 


Assessment  of  General  Condition 

The  general  condition  of  Cold  Spring  Lake  Dam  is  fair. 


The  general  safety  of  Cold  Spring  Lake  Dam  is  considered 
questionable  in  view  of  its  lack  of  spillway  capacity  to  pass  one- 
half  the  PMF  or  even  the  100-year  flood  without  overtopping  the 
dam.  The  spillway  is  capable  of  passing  a flood  equal  to  10%  of 
one-half  the  PMF. 


At  present,  the  engineering  data  available  is  not 
sufficient  to  make  a definitive  statement  on  the  stability  of  the 
dam. 

The  following  remedial  actions,  therefore,  are  suggested 
along  with  a timetable  for  their  completion. 
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Studies  to  augment  the  spillway  discharge  capacity  should 
be  undertaken  within  six  months. 


2.  A program  for  regularly  observing  seepage  should  be 

Implemented  within  six  months. 

Furthermore,  while  of  a less  urgent  nature,  the  follow- 
ing additional  action  Is  recommended  and  should  be  carried  out 
within  a reasonable  period  of  time. 

1.  A program  should  be  developed  to  monitor  the  seepage 
through  and  under  the  dam.  Depending  on  the  Information 
provided,  the  need  for  corrective  measures  can  be  consi- 
dered and,  If  necessary,  undertaken. 

2.  The  downstream  waterway  below  the  concrete  spillway 
should  be  cleared  of  brush  and  debris. 

3.  No  additional  mortar  should  be  added  to  the  face  of  the 
masonry  dam.  Sealing  the  wall  will  alter  the  free 
draining  characteristics  of  the  wall  and  could  allow  for 
a build  up  In  hydrostatic  pressure  at  the  back  of  the 
wall . 
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concrete  dam  sections  each  with  spillway,  discharge  channel 
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PHASE  1 INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

COLD  SPRINC  LAKE  DAM,  ID.  NJ00226 


SECTION  1:  PROJECT  INFORMATION 


1 . 1 General 

a.  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92- 
367,  1972)  provides  for  the  National  Inventory  and  Inspection 
Program  by  the  U.S.  Army  Corps  of  Engineers.  This  inspection 
was  made  in  accordance  with  this  authority  under  Contract  C- 
FPM  No.  35  with  the  State  of  New  Jersey  who,  in  turn,  is 
contracted  to  the  Philadelphia  District  of  the  Corps  of 
Engineers . 

b.  Purpose  of  Inspection 

The  visual  inspection  of  the  Cold  Spring  Lake  Dam 
was  made  on  June  27  & 28,  and  July  7,  1978.  The  purpose  of 
the  inspection  was  to  make  a general  assessment  as  to  the 
structural  integrity  and  operational  adequacy  of  the  dam 
embankment  and  its  appurtenant  structures. 
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Scope  of  Report 


This  report  summarizes  available  pertinent  data 
relating  to  the  project;  presents  a summary  of  visual  observa- 
tions made  during  the  Field  Inspection;  presents  an  evaluation 
of  hydrologic  and  hydraulic  conditions  at  the  site;  presents 
an  evaluation  as  to  the  structural  adequacy  of  the  various 
project  features;  and  assesses  the  general  condition  of  the 
dam  with  respect  to  safety. 


1 . 2 Description  of  Project 


a.  Description  of  Dam  and  Appurtenances 

The  original  Cold  Spring  Lake  Dam,  which  remains  in 
large  part,  is  a masonry  faced  earth  dam.  The  section  pro- 
bably consists  of  a gravity  type  retaining  wall  constructed  of 
drywall  rock  masonry  which  supports  compacted  earthfill.  The 
dam  has  a slightly  curved  axis  and  the  downstream  face  of  the 
retaining  wall  slopes  back  at  about  1/4  horizontal  to  1 verti- 
cal. The  crest  of  the  rock  wal  L is  about  5 feet  wide  and  is 
mortared  over.  The  earthfill  extends  about  9 feet  behind  the 
wall  at  the  crest.  The  wall  was  originally  constructed 
without  mortar,  but  at  some  point  in  time,  mortar  was  placed 
between  the  stones  in  the  portions  to  the  right  and  to  the 
left  of  the  spillway.  It  was  orally  reported  by 
Mr.  John  Sisco,  the  previous  owner,  that  a clay  core  has  been 
installed  behind  the  rock  wall.  Also,  a concrete  apron  has 
been  added  at  the  base  of  the  original  section  to  protect 
against  erosion.  A concrete  cap  has  also  been  constructed 
over  the  original  spillway. 
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In  1903,  the  right  abutment  of  the  dam  washed  out 
when  an  upstream  dam  failed.  The  abutment  was  repaired  with  a 
curved  concrete  gravity  section.  The  downstream  face  of  the 
concrete  section  slopes  back  about  1/4  horizontal  to  1 verti- 
cal. Earthfill  has  been  placed  up  to  the  spillway  crest  on 
the  upstream  side. 

The  entire  dam,  as  it  exists  today,  is  approxi- 
mately 300  feet  long  with  a maximum  height  of  about  14  feet. 

Gravel,  sand  and  silt  in  low  terrace  deposits  are 
exposed  in  road  cuts  east  of  the  left  abutment.  It  is  be- 
lieved this  material  extends  to  the  left  abutment  and  is  the 
foundation  for  the  dam. 

The  low  level  outlet  works  consists  of  a 12  inch 
diameter  cast  iron  pipe  under  the  original  dam.  The  outlet  is 
controlled  by  a gate  valve  in  a manhole  on  the  upstream  side 
of  the  earthfill.  The  valve  is  operated  manually,  from  the 
top  of  the  manhole,  using  a long  stem  valve  wrench.  The  inlet 
was  orally  reported  to  lay  on  the  lake  bottom  and  to  have  a 
screen  over  the  pipe.  The  outlet  is  submerged  in  the  spillway 
discharge  channel.  A cast  iron  pipe  siphon  is  visible  exiting 
from  the  dam  near  the  middle  buttress  and  plunging  into  the 
foundation  downstream  of  the  toe.  It  was  reported  that  the 
siphon  has  been  abandoned  for  about  10  years.  Recent  con- 
struction for  the  Star  Lake  Camp  has  covered  the  siphon  outlet 
which  could  not  be  found,  even  by  the  previous  owner. 

Both  sections  of  the  dam  have  unregulated  two-level 
overflow  spillways  in  each  section.  The  lower  level  in  the 
rock  masonry  dam  spillway  is  the  normal  discharge  outlet. 
Only  the  lowest  section  of  the  rock  masonry  dam  spillway  has  a 
small  wooden  footbridge  over  it.  The  entire  spillway  in  the 
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concrete  section  has  a wooden  footbridge  over  it  on  concrete 
piers.  A handrailing  on  the  downstream  edge  of  the  crest 
extends  along  the  entire  length  of  the  dam. 

b.  Location 

Cold  Spring  Lake  Dam  is  located  in  Passaic  County, 
New  Jersey.  It  is  accessible  by  way  of  Macopin  Road.  The 
damsite  is  on  the  property  of  the  Star  Lake  Camp.  There  is  a 
private  road  access  below  the  dam  and  to  both  abutments. 

c.  Size  and  Hazard  Classification 

Cold  Spring  Lake  Dam  is  classified  in  the  dam  size 
category  as  being  "small",  since  its  storage  is  less  than 
1,000  acre-feet  and  its  height  is  less  than  40  feet.  Only  an 
abandoned  Industrial  building  and  a secondary  road  exist 
between  the  dam  and  the  Pequannock  River.  Since  the  town  of 
Butler  is  approximately  one  mile  downstream  of  the  dam  on  the 
Pequannock  River  the  failure  of  the  dam  is  not  likely  to  cause 
extensive  loss  of  life  or  excessive  property  damage,  a hazard 
potential  classification  of  "significant"  has  been  assigned  to 
the  project.  The  dam  was  originally  rated  "high"  hazard,  but 
was  downgraded  after  the  Field  Inspection  of  the  downstream 
area . 

d.  Ownership 

Cold  Spring  Lake  Dam  is  owned  by  the  Star  lake 
Camp,  Salvation  Army,  50  West  Twenty-Third  Street,  New  York, 
New  York,  10010,  Attention  Major  Thomas  Adams,  General  Secre- 
tary for  Business  and  Properties. 


I 


e.  Purpose  of  Dam 

The  lake  is  used  only  for  sport  and  recreation, 
mostly  swimming,  boating  and  fishing  activities  in  conjunction 
with  summer  camp  activities. 

f.  Design  and  Construction  History 

It  was  reported  orally  by  the  previous  owner, 
Mr.  John  Sisco,  that  the  original  dam  was  built  by  his  grand- 
father during  the  mid-1890's.  Mr.  Sisco  still  resides  within 
the  Star  Lake  Camp  property.  He  also  reported  the  original 
purpose  for  the  dam  was  to  create  a lake  for  a commercial  ice 
house  operation. 

As  described  in  paragraph  1.2a.,  an  upstream  dam 
failure  during  a storm  in  1903  overtopped  and  washed  out  the 
right  abutment  of  the  original  dam.  The  dam  was  repaired 
in  1904  by  building  the  concrete  section  across  the  channel 
eroded  by  the  1903  flood. 


Later  post-construction  rehabilitation  was  done 
in  1937,  by  John  Sisco,  to  reduce  leakage.  The  cast  iron  pipe 
siphon  was  installed  at  that  time  to  drain  the  lake  because 
the  original  slide  gate  outlet  in  the  bottom  of  the  masonry 
dam  could  not  be  opened.  A new  12  inch  diameter  cast  iron 
pipe  and  gate  valve  were  installed  inside  the  old  diversion 
pipe. 

No  computations  or  drawings  for  the  dealgn  and 
construction  of  the  original  or  modified  dam  and  spillway  are 
available  for  review. 
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g.  Normal  Operational  Procedures 

The  discharge  from  the  lake  Is  normally  unregu- 
lated, however,  the  water  level  In  the  lake  la  very  stable. 
The  owner  reported  that  the  water  level  Is  lowered  about 
6 feet  In  the  spring  of  each  year  to  enable  the  cleaning  of 
the  swimming  beach  prior  to  the  summer  camping  season.  The 
water  level  allowed  to  return  to  Its  normal  level  each  spring. 


1 . 3 Pertinent  Data 

a.  Drainage  Area  - 1.50  square  miles. 


b.  Discharge  at  Damslte 

Maximum  known  flood  at  damslte 

Warm  water  outlet  at  pool  elevation 

Diversion  tunnel  low  pool  outlet  at  pool  elevation 

Diversion  tunnel  outlet  at  pool  elevation 

Gated  spillway  capacity  at  pool  elevation 

Gated  spillway  capacity  at  maximum  pool  elevation 

Ungated  spillway  capacity  at  maximum  pool  elevation 

Total  spillway  capacity  at  maximum  pool  elevation 

c.  Elevation  (Feet  above  MSL) 

Top  of  dam 

Maximum  pool-design  surcharge 


N.  A. 

N.  A. 

N.  A. 

N.A. 

N.  A. 

N.A. 

335  cfs 
(El.  412.0) 

335  cfs 
(El.  412.0) 

412.0 

410.0 


6 


Full  flood  control  pool 


N.A 


Recreation  pool 

410.0 

Spillway  crest 

410.0 

Upstream  portal  invert  diversion  tunnel 

N.A. 

Downstream  portal  invert  diversion  tunnel 

N.A. 

Streambed  at  centerline  of  dam 

397  + 

Maximum  tailwater 

N.A. 

d.  Reservoir 

Length  of  maximum  pool 

1,160  + feet  (Estimate) 

Length  of  recreation  pool 

1,160  + feet  (Estimate) 

Length  of  flood  control  pool 

N.A. 

e.  Storage  (Acre-Feet) 

Recreation  pool 

208  acre-feet  (El.  410) 

Flood  control  pool 

N.A. 

Design  surcharge 

224  acre-feet  (El . 412) 

Top  of  dam 

224  acre-feet  (El.  412) 

f.  Reservoir  Surface  (Acres) 

Top  of  dam 

7.L8  + acres  (El.  412.0) 

Maximum  pool 

7.88  + acres  (El.  412.0) 

Flood  control  pool 

N.A. 

Recreation  pool 

7.88  acres  (El.  410.0) 

Spillway  crest 
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7.88  acres  (El.  410.0) 
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Dam 


Type 

Length 
Height 
Top  width 

Side  slopes  - Downstream 
Zoning 

Impervious  core 

Cutoff 

Grout  curtain 


I 

i 

Rock  Faced  Earthfill  and  Curved  ^ 

Concrete  Gravity 

Approximately  300  feet 

14  feet  < 

5 feet 

1-1/4  horizontal  to  1 vertical 

t 

Rock  masonry  retaining  wall 
with  earthfill  and  concrete 
gravity  wall 

Q ay  core  (rock  masonry  sec- 
tion) 

None 

None 


h.  Diversion  and  Regulating  Tunnel  (N. A. ) 

i.  Spillway  - (Both  spillways) 


* 


t! 


Types 


Overflow 


Width  of  weirs  - (Inclu-  47.5  feet  (Rock  masonry  dam  spillway  with 

ding  upper  and  lower  concrete  cap) 

spillway  portions)  52.2  feet  (Concrete  dam  spillway) 


Crest  elevation 


410  (Lower  level  elevation  of  rock  masonry 
dam  spillway) 


Gates 

Upstream  channel 
Downstream  channel 


None 

Cold  Spring  Lake 

15-20  feet  wide,  well  defined  channel 
with  heavy  rock  slope  protection 
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j.  Regulating  Outlets 


Outlet  //I 
Outlet  //  2 
Outlet  It  3 


Size:  N.A.  (Inoperable) 

12  inch  diameter  (Operable) 

10  inch  diameter  (Inoperable) 


f 

« 
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SECTION  2:  ENGINEERING  DATA 


2 . 1  Design 

No  drawings  or  computations  pertaining  to  original 
construction,  modification  or  repair  of  the  dam  could  be  found.  No 
data  from  soil  borings,  soil  tests  or  other  geotechnical  data  is 
available.  However,  embankment  and  spillway  sections,  typical  of 
the  original  dam,  are  included  in  the  appendices.  These  sections 
illustrate  the  seepage  pattern  that  develops  and  tabulates  typical 
factors  of  safety  for  various  ratios  of  wall  thickness  to  height. 


2.2  Construction 


No  records  have  been  found  as  to  the  construction 
history  of  the  dam.  The  history  of  the  dam  can  be  obtained  orally 
from  the  penultimate  owner,  Mr.  John  Sisco. 


2. 3  Operation 

No  records  of  operation  of  the  lake  are  kept  by  the 
owner.  The  only  operating  rule  is  to  lower  the  lake  each  spring  to 
enable  cleaning  swimming  beaches  for  the  coming  summer  camp  activi- 
ties. Otherwise , the  lake  is  allowed  to  operate  naturally  without 
regulation. 
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2.4 


Evaluation 


a.  Availability 

No  engineering  data  was  available  for  either  the 
original  section  or  the  modifications  and  repairs  to  the  dam. 

b.  Adequacy 

While  the  engineering  data  was  insufficient  to 
perform  a comprehensive,  definitive  evaluation  of  the  dam's 
stability,  an  adequate  assessment  of  the  dam  could  be  carried 
out  with  the  data  obtained  in  the  field  in  view  of  the  overall 
good  condition  of  the  dam. 

c.  Validity 

Not  applicable  as  no  design  or  construction  records 
were  available. 
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SECTION  3:  VISUAL  INSPECTION 


3. 1 Findings 

a . General 


The  visual  Inspection  made  of  Cold  Spring  Lake  Dam 
revealed  that  the  dam  and  appurtenances  were  in  serviceable 
condition,  but  a regular  program  of  inspection  and  repair  is 
required  to  maintain  its  serviceability, 

b . Dam 

The  rock  masonry  retaining  wal  I appears  to  be  in 
good  condition.  No  evidence  of  settlement  or  movement  was 
apparent.  The  stones  in  the  wall  are  of  hard,  durable  rock 
and  show  no  signs  of  deterioration.  No  stones  were  displaced 
from  the  wall. 


The  concrete  gravity  section  shows  some  evidence  of 
minor  leakage  through  concrete  cracks  probably  associated  with 
cold  Joints  formed  during  placement,  but  most  areas  showing 
signs  of  previous  leakage  are  presently  dry.  The  mass  con- 
crete exposed  to  view  showed  no  signs  of  deterioration.  There 
is  a small  amount  of  Bpalling  occuring  at  the  crest. 
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Gravel,  sand  and  slit  In  low  terrace  deposits  are 
exposed  In  road  cuts  east  of  the  left  abutment.  It  Is  be- 
lieved this  material  extends  to  the  left  abutment  and  Is  the 
foundation  for  the  dam.  No  outcrops  were  seen,  however,  the 
geology  indicates  that  gneiss  and  amphibolite  comprise  bedrock 
under  the  alluvial  deposits  on  the  right  and  left  abutment, 
respectively.  Neither  abutment  shows  evidence  of  sloughing  or 
erosion  except  for  a small  amount  of  surface  erosion  due  to 
roadway  runoff  on  the  left  abutment  a short  distance  down- 
stream of  the  dam. 

Seepage  was  observed  flowing  from  beneath  the  apron 
at  the  base  of  the  original  section.  Seepage  was  also  obser- 
ved immediately  downstream  of  the  concrete  arch.  In  both 
locations  the  seepage  appeared  to  be  free  of  fine-grained  soil 
(as  well  as  coarse-grained  soil).  The  seepage  in  the  area  of 
the  concrete  section  was  estimated  at  about  5 gpm.  This 
seepage  is  believed  to  be  occurring  through  the  soil  founda- 
tion under  the  section.  No  estimate  of  total  seepage  quantity 
could  be  made  in  the  area  of  the  original  section  due  to 
discharge  over  the  spillway.  This  seepage  is  believed  to  be 
occurring  through  both  the  embankment  behind  the  wall  and 
through  the  soil  foundation  under  the  dam. 

c.  Appurtenant  Structures 

1.  Masonry  Dam  Spillway 


A concrete  cap  was  constructed  over  the 
original  masonry  dam  spillway.  The  spillway  is  located 
in  the  right  portion  of  the  masonry  section  and  is  a 
broad-crested  weir  with  free-fall  discharge.  The  spill- 


13 


\ 

way  has  a lower  central  section  for  service  discharges 
and  a higher  section  on  each  side.  The  lower  level 
spillway  was  discharging  a small  flow  and  was  functioning 
very  well.  The  crest  of  the  weir  is  flat  and  extends 
over  the  full  dam  crest  thickness.  A small  wooden 
footbridge  was  installed  over  the  lower  spillway  notch. 
This  bridge  will  probably  be  washed  away  if  a large  flow 
occurs  over  the  upper  level  of  the  spillway.  Erosion  of 
backfill  was  observed  behind  the  left  wlngwall  of  the 
spillway  approach. 

2.  Concrete  Spillway 

Like  the  masonry  dam  spillway,  this  spillway 
is  a broad-crested  weir  with  free-fall  discharge.  The 
spillway  is  on  the  left  side  of  the  concrete  section  and 
has  two  levels.  No  water  was  discharging  over  any 
portion  of  the  spillway.  A permanent  wooden  footbridge 
was  constructed  across  the  crest,  which  would  restrict 
the  spillway  discharge  capacity  during  high  flows  and 
would  tend  to  collect  debris,  which  would  further  re- 
strict flow.  The  concrete  surfaces  were  slightly  to 
moderately  rough.  The  right  wingwall  of  the  spillway 
approach  has  settled,  tilted  and  cracked. 

3.  Low-Level  Outlet 


The  dam's  low-level  outlet  is  reported  to  be  a 
12-inch  diameter  cast  iron  pipe  Installed  in  the  old 
outlet  conduit.  Both  the  inlet  and  outlet  are  submerged 
and  could  not  be  Inspected.  Hie  control  gate  valve  is 
reported  to  be  operated  annually  for  spring  lowering  of 
the  lake,  but  is  normally  left  in  the  closed  position. 
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d. 


Reservoir  Area 


The  slopes  of  the  reservoir  are  gently  sloping  and 
exhibited  no  readily  apparent  signs  of  instability. 

A geologic  map  of  the  lake  and  damcite  is  appended 
to  the  end  of  this  report. 

e.  Downstream  Channel 


The  discharge  channel  is  well  defined  and  about 
15  to  20  feet  wide.  The  side  slopes  are  heavily  riprapped  and 
show  no  signs  of  erosion  or  sloughing.  Two  81  inch  by  48  inch 
concrete  pipe  culverts  are  located  in  a private  access  road 
immediately  downstream  of  the  dam.  The  total  height  between 
roadway  and  channel  bottom  is  about  6 feet.  A highway  bridge 
lies  further  downstream  with  effective  dimensions  of  about 
12  feet  by  3.5  feet  for  passing  discharge  from  the  dam.  Total 
height  between  roadway  and  channel  bottom  is  also  about 
6 feet. 


3.2  Evaluation 

At  the  time  of  the  inspection  neither  the  dam  nor  the 
abutment  showed  any  signs  of  distress.  The  dam  appears  to  be 
adequately  maintained.  The  reservoir  slopes  are  not  believed  to 
pose  a threat  to  the  safety  of  the  dam.  Downstream  channel  slopes 
appear  to  be  in  good  condition. 


I 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


Cold  Spring  Lake  Dam  is  used  to  impound  water  for 
recreation  activities.  Hie  policy  is  to  maintain  a nearly  constant 
lake  level  close  to  the  elevation  of  the  spillway  crest.  The  lake 
level  is  normally  maintained  by  unregulated  discharge  over  the 
notch  in  the  spillway  of  the  rock  masonry  section.  The  other 
spillway  releases  excess  flow  during  storms. 

The  lake  level  is  lowered  early  each  spring  by  releasing 
water  through  the  outlet  pipe.  The  lake  is  usually  lowered  about 
6 feet  below  the  normal  level  during  the  cleaning  and  is  allowed  to 
refill  naturally  in  the  early  spring. 


4.2  Maintenance  of  the  Dam 


There  is  no  program  of  regular  inspection  and  mainte- 
nance of  the  dam  and  appurtenant  structures.  Operation  and  mainte- 
nance is  done  by  the  Star  Lake  Camp  caretaker  as  a part  of  his 
duties.  At  present,  no  records  of  operation  and  maintenance  are 
kept . 

4.3  Maintenance  of  Operating  Facilities 

The  low  level  outlet  gate  valve  is  opened  annually  for 
the  spring  lowering  of  the  lake.  No  known  maintenance  of  the  valve 
has  been  made  to  keep  the  valve  operable.  The  outlet  pipe  has  not 
received  maintenance. 


r 
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4.4 


Evaluation 


Surveillance  and  maintenance  is 
Star  Lake  Camp  caretaker,  Mr.  Scott  Fritz, 
periodic  inspection  by  an  experienced  party 
documentation  recorded  to  assist  the  owner. 


in  the  hands  of  the 
A formalized  program  of 
should  be  initiated  and 


SECTION  5:  HYDRAULIC/ HYDROLOGIC 


5. 1 Evaluation  of  Features 

a.  Design 

The  drainage  area  above  Cold  Spring  take  Dam  Is 
approximately  i.5  square  miles.  A drainage  map  of  the  water- 
shed of  Cold  Spring  take  damslte  Is  presented  on  Plate  1, 
Appendix  D. 


The  topography  within  the  basin  varies  from  moun- 
tain type  terrain  in  the  northwest  section  to  generally  hilly 
In  the  southeast  section.  Elevations  range  from  approximately 
415  feet  above  mean  sea  level  at  the  damslte  to  over 
1,000  feet  above  mean  sea  level  In  the  hills  around 
Torne  Mountain. 

Land  use  patterns  within  the  watershed  are  mostly 
urban  with  some  forested  lands  In  the  hilly  section  of  the 
basin.  Most  of  the  urban  areas  are  located  near  the  rim  of 
the  reservoir  and  in  the  lower  elevation  portion  of  the 
watershed . 

The  evaulatlon  of  the  hydraulic  and  hydrologic 
features  of  Cold  Spring  take  Dam  was  based  on  criteria  set 
forth  in  the  Corps  guidelines  and  additional  guidance  provided 
by  the  Philadelphia  District,  Corps  of  Engineers.  The  Prob- 
able Maximum  Flood  (PMF)  was  calculated  from  the  Probable 
Maximum  Precipitation  using  Hydrometeorological  Report  No.  33 
with  standard  reduction  factors,  and  the  100-year  flood  was 
calculated  from  the  100-year  precipitation  using  Weather 
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Bureau  Technical  Report  No.  40.  Due  to  the  small  drainage 
area  of  Cold  Spring  Lake  Dam,  the  SCS  triangular  hydrograph, 
transformed  to  a curvilinear  hydrograph,  was  adopted  for 
developing  the  unit  hydrograph.  The  derived  unit  hydrograph  is 
presented  in  Appendix  D. 

Initial  and  infiltration  loss  rates  were  applied 
using  SCS  procedure  to  the  Probable  Maximum  Storm  rainfall  and 
the  100-year  rainfall  to  obtain  rainfall  excesses.  The 
rainfall  excesses  were  then  applied  to  the  unit  hydrograph  to 
obtain  the  PMF  and  the  100-year  flood  hydrographs  utilizing 
program  HEC-1. 

The  computed  peak  discharges  of  one-half  the  PMF 
and  the  100-year  flood  are  3,726  cfs  and  2,832  cfs,  respec- 
tively. 


Both  one-half  the  PMF  and  the  100-year  flood  inflow 
hydrographs  were  routed  through  the  reservoir  by  the  Modified 
Pu  1 s Method,  also  utilizing  computer  program  HEC-1.  The  peak 
outflow  discharges  for  one-half  the  PMF  and  the  100-year  flood 
result  in  overtopping  of  the  dam. 

The  stage-outflow  relation  for  the  spillway  was 
prepared  from  field  notes  and  sketches.  The  reservoir  stage- 
capacity  data  were  based  on  th<*  U.S.G.S.  quadrangle  topogra- 
phic maps  in  combination  with  data  given  in  the  National  Dam 
Safety  Inventory  Table.  Reservoir  storage  capacity  Included 
surcharge  levels  exceeding  the  top  of  the  dam  and  the  spillway 
rating  curve  assumed  that  the  dam  remains  Intact  during 
routing.  In  the  routing  computations,  the  discharge  through 
outlet  facilities  was  excluded  due  to  its  insignificant 
magnitude  as  compared  to  the  spillway  discharge  and  one-half 
the  PMF.  The  spillway  rating  curve  and  the  reservoir  capacity 
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curve  are  presented  in  Plates  2 and  3 of  Appendix  D,  respec- 
tively. 

b.  Experience  Data 

No  records  of  reservoir  stage  or  spillway  discharge 
are  maintained  for  this  site.  However,  according  to  interviews 
with  local  residents,  the  maximum  reservoir  level  was  never 
higher  than  the  dam  crest. 

c.  Visual  Observations 

The  spillway  structure  is  well  maintained  and  the 
approach  channel  is  well  defined,  but  heavy  sedimentation 
deposits  and  vegetative  growth  were  observed  in  the  reservoir 
on  the  upstream  side  of  the  spillway  crest.  No  new  urbaniza- 
tion was  noted  in  the  reservoir  area.  The  downstream  channel 
is  also  well  defined  with  moderate  riprap  along  the  river 
banks . 


d.  Overtopping  Potential 

As  indicated  in  Section  5.1-a.,  both  one-half  the 
Probable  Maximum  Flood  and  the  100-year  flood,  when  routed 
through  Cold  Spring  Lake  Reservoir,  result  in  overtopping  the 
dam.  The  spillway  and  reservoir  surcharge  capacities  are  too 
small  to  accommodate  the  peak  flows.  One-half  the  PMF  and  the 
100-year  flood  overtopped  the  dam  by  2.2  feet  and  1.7  feet, 
respectively.  The  spillway  is  only  capable  of  passing  a flood 
roughly  equal  to  ten  percent  of  one-half  the  PMF  without 
overtopping  the  dam.  Since  the  100-year  flood  is  the  minimum 
Spillway  Design  Flood  (SDF)  for  this  dam,  according  to  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  by  the 
Corps  of  Engineers,  the  spillway  capacity  of  the  Gold  Spring 
Lake  Dam  is  considered  "Inadequate". 
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Reservoir  Drawdown 


e . 


The  reservoir  drawdown  below  the  spillway  crest, 
elevation  410,  is  accomplished  by  permitting  discharge  through 
the  12-inch  cast  iron  pipe  with  assumed  entrance  and  exit 
inverts  at  elevation  399.  The  minimum  tailwater  corresponds 
to  the  top  of  the  conduit,  elevation  400,  resulting  in  a total 
head  differential  of  10  feet.  Assuming  a constant  inflow  of 
3 cfs  (2  cfs/sq.  mi.),  the  total  drawdown  time  is  28  days,  at 
which  point  the  inflow  equals  the  outflow  and  the  reservoir 
pool  is  at  elevation  401  feet.  Assuming  zero  inflow,  the 
drawdo'vn  to  elevation  401.04  can  be  accomplished  in  12- 
1/2  days. 


( 
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SECTION  6:  STRUCTURAL  STABILITY  ^ 

i 

i 

6.1  Evaluation  of  Structural  Stability 

t 

a.  Visual  Observations 

The  dam  did  not  exhibit  any  visible  signs  of 
distress.  The  masonry  wall  in  the  original  section  did  not  1 

exhibit  any  leaning  or  bulging  and  no  stones  were  displaced. 

No  structural  cracking  was  observed  in  the  concrete  arch 
section.  Based  on  a visual  Inspection  and  in  view  of  past 
performance,  the  structure  appears  to  be  stable. 

b.  Design  and  Construction  Data 

No  design  or  construction  data  were  available. 

c.  Operating  Records 

No  operating  records  were  available. 

d.  Post  Construction  Changes 

As  discussed  in  Section  1.2,  the  only  post  con- 
struction change  made  was  the  construction  of  a concrete  arch 
section  in  1904  as  a result  of  damage  to  the  right  abutment 
in  1903. 


Static  Stability 


1.  Rock  Masonry  and  Earthfill  Section 

Dimensions  of  the  embankment,  wall,  spillway 
and  the  level  of  the  water  behind  the  dam,  along  with 
observations  regarding  the  drainage  characteristics  of 
the  wall,  define  the  boundary  conditions  for  the  flow  of 
water  through  the  dam.  The  seepage  pattern  will  change 
with  the  position  of  these  boundaries  but  will  generally 
conform  to  the  pattern  illustrated  on  the  figures  pre- 
sented in  the  appendices.  Inspection  of  the  masonry  wall 
and  the  soil  behind  it  allow  reasonable  assumptions 
pertinent  to  the  stability  analysis  to  be  made. 

Stability  calculations  were  performed  using 
the  Trial  Wedge  Method  and  assumed  soil  parameters. 
Safety  factors  were  determined  against  overtopping  and 
sliding  for  different  ration  of  wall  thickness  to  height. 
The  results  are  presented  in  Appendix  E. 

The  results  of  this  analysis  establish  that 
the  embankment  wall  and  spillway  are  stable  under  the 
force  exerted  by  the  soil  behind  them  for  a wall  thick- 
ness (W)  to  height  (H)  ratio  greater  than  or  equal 
to  0.2.  Even  during  overtopping  the  walls  were  found  to 
be  stable  against  sliding  and  overturning.  Overtopping 
of  the  embankment  wall  would  yield  a factor  of  safety 
equal  to  that  of  the  spillway. 
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Concrete  Gravity  Dam  Section 


The  total  shape  and  dimensions  of  the  concrete 
section,  especially  under  the  upstream  earthfill,  will 
profoundly  affect  its  stability.  Also,  the  depth  to  the 
base  of  concrete,  along  with  the  nature  and  strength 
parameters  of  the  foundation  will  influence  the  stability 
of  the  section.  None  of  this  information  is  presently 
available.  Therefore,  it  is  not  possible  to  make  a 
definitive  statement  on  the  stability  of  the  concrete 
section. 


However,  the  concrete  gravity  section  has 
remained  intact  over  it's  74  year  life  since  it  was 
constructed  in  1904.  Further,  no  evidence  was  apparent 
of  settlement,  misalignment,  cracks,  foundation  heaving 
or  other  indications  of  instability. 

It  should  be  emphasized  that  these  analyses 
function  only  as  an  aid  in  assessing  the  structural 
adequacy  of  the  dam.  The  reliability  of  the  results  are 
a function  of  the  assumptions  made  in  the  analysis.  No 
data  was  available  on  the  strength  parameters  of  the 
masonry  or  embankment  and  no  cross  sections  of  the  dam 
were  available. 

f.  Seismic  Stability 

A north-south  trending  fault,  mapped  by  others, 
occurs  about  750  feet  east  of  the  dam.  The  dam  Ik  located  in 
Seismic  Zone  1,  as  defined  in  Recommended  Guidelines  For 
Safety  Inspection  of  Dams  as  prepared  by  the  Corps  of  Engi- 
neers. In  general,  projects  located  in  Seismic  Zones  0, 

1 and  2 may  be  assumed  to  present  no  hazard  from  earthquake. 
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provided  the  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 
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SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 


.1  Dam  Assessment 


a.  Safety 

The  dam  has  been  Inspected  visually  and  a review 
has  been  made  of  the  available  engineering  data.  This  assess- 
ment is  subject  to  the  limitations  inherent  in  the  visual 
inspection  procedures  stipulated  by  the  Corps  of  Engineers  for 
Phase  I Reports. 

The  safety  of  Cold  Spring  Lake  Dam  is  in  question 
because  the  dam  does  not  have  adequate  spillway  capacity  to 
pass  one-half  of  the  PMF  or  even  the  100-year  flood  without 
overtopping.  Overtopping  of  the  dam  carries  with  it  the 
danger  of  possible  progressive  failure  of  the  abutments  of  the 
dam.  The  dam's  present  spillway  capacity  can  pass  only  about 
ten  percent  of  one-half  the  PMF. 

No  definitive  statement  pertaining  to  the  safety  of 
the  dam  can  be  made  without  acquisition  of  embankment  and 
foundation  material  engineering  properties  and  determination 
of  the  true  cross  sectional  dimensions  of  the  dam.  The 
present  dam,  however,  has  performed  adequately  since  the  1904 
modification  without  failure  or  evidence  of  instability.  It 
should  be  emphasized  that  the  safety  of  this  dam  can  be 
threatened  by  failure  of  any  one  of  several  upstream  lakes 
which  Include  the  Upper  and  Lower  Star  Lakes  and  Kampfe  Lake. 
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b. 


Adequacy  of  Information 


The  information  and  data  uncovered  is  not  adequate 
to  perform  a comprehensive,  definitive  evaluation  of  the  dam's 
stability.  Nevertheless,  in  view  of  the  past  performance  of 
the  dam,  its  present  condition,  and  in  light  of  the  stability 
calculations  performed,  it  is  not  felt  that  additional  infor- 
mation on  the  engineering  properties  of  the  embankment  and 
foundation  materials  is  necessary  at  this  time.  Nevertheless, 
it  is  believed  desirable  to  have  a survey  of  the  dam  made  to 
determine  and  prepare  drawings  of  the  true  shape  and  dimen- 
sions of  the  dam  structures.  The  seepage  at  the  toe  of  the 
downstream  embankment,  however,  does  call  for  regular  observa- 
tions and  measurement  to  detect  any  changes  in  quantity  or 
clarity  of  seepage  water. 

c.  Urgency 

Studies  to  augment  the  spillway  discharge  capacity 
should  be  undertaken  within  six  months,  and  a plan  formulation 
should  be  completed  within  a 12-month  period. 

The  program  for  regularly  observing  seepage  should 
be  implemented  within  six  months. 

The  as-built  set  of  dam  plans  and  drawings  should 
be  completed  within  a 6 month  period. 
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i ' ; 

7.2  Remedial  Measures  i 

a.  Alternatives 

The  alternatives  available  for  increasing  the 
spillway  capacity  are: 

1.  Increasing  the  dam  height,  thus  permitting  a higher 
discharge  to  pass  over  the  spillway  without  overtop- 
ping. 

2.  Providing  for  auxiliary  spillway  on  the  right 
abutment  by  "hardening"  the  top  of  the  abutment  and 
re-entry  path  to  the  downstream  brook  channel 
sufficiently  to  withstand  emergency  flows  of  one- 
half  PMF  magnitude. 

3.  A combination  of  the  above  alternatives. 

7.3  Recommendations 

Based  on  the  visual  inspection  and  data  evaluation 
presented  herein,  the  following  action  is  recommended. 

i 1.  A program  should  be  developed  to  monitor  the  seepage 

through  and  under  the  dam.  Depending  on  the  infor- 
mation provided,  the  need  for  corrective  measures 
can  be  considered  and,  if  necessary,  undertaken. 

2.  Hie  downstream  waterway  below  the  concrete  spillway 
should  be  cleared  of  brush  and  debris.  The  channel 
should  be  protected  by  rock  riprap. 

I 
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3. 


No  additional  mortar  should  be  added  to  the  face  of 


the  masonry  dam.  Sealing  the  wall  will  alter  the 
free  draining  characteristics  of  the  wall  and  could 
allow  for  a build  up  In  hydrostatic  pressure  at  the 
back  of  the  wall. 

4.  All  walkways  and  handrails  on  the  dam  should  be 
removed,  as  they  can  start  a debris  backup,  Increas- 
ing the  head  on  the  dam. 

5.  The  owner  should  Initiate  a program  of  annual 
Inspections  of  the  dam  utilizing  the  standard  visual 
check  list  in  this  report.  Headwater  and  tailwater 
gages  should  be  Installed  in  the  dam  and  read  out 
during  severe  rainstorms  and  at  routine  operating 
and  maintenance  visits  to  the  dam.  A permanent  log 
should  be  kept  of  all  maintenance  and  operating 
events  of  the  dam,  the  lake  and  the  outlet  passages. 


I 


29 


N 


10  12 

I 1 I 1 1 I I 

SCALE  I " = I Mile 

LEGEND 


qh 

MOSTLY  HORNBLENDE 

GRANITE  AND  GNEISS 

hqa 

HYPSTHENE  - QUARTZ 

- ANDESINE 

GNEISS 

am 

AMPHIBOLITE 

qob 

QUARTZ  - OLIGOCLASE 

- BIOTITE 

GNEISS 

F 

FAULT 

NOTE : BEDROCK  IS  MANTLED  BY  GRAVEL,  SAND  AND  SILT 
IN  LOW-LEVEL  TERRACE  DEPOSITS 

GEOLOGIC  MAP 
COLD  SPRING  DAM 


I 


PLATE  2 


CONCRETE  SECTION  — =»  ORIGINAL  MASONRY  8 EARTH  SECTION 


FIELD  INSPECTION  SKETCH 


APPENDIX  A 

CHECK  LIST  - VISUAL  OBSERVATIONS 

CHECK  LIST  - ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 


CHECK  LIST 


Scott  Fritz,  Caretaker  Major  T.  Adams  Mr.  John  Sisco,  Previous  Owner 

Star  Lake  Camp  General  Secretary  for  Business  and  Properties  Star  Lake  Camp 

Salvation  Army  Salvation  Army  Salvation  Army 

New  York,  New  York 


01  | 

DO  C 
(0  *H 

6 

(X  o 

(0  0 

01  CD  C 

01  O 01  CL 

0)  CD 

L L £ O 

CD  0)  X 

AJ  4J  AJ 

Li  AJ 

CD  O CD 

4-1  AJ  **H 

o v !* 

P DO  AJ 

5 C O 

3 

O *H  r-\  AJ 

01  XI  TJ 

TJ  0 O 

o c 

0 0 6 

C 3 

0 O cn  cO  • 

01  u o 

O *H  T3  U 

T3  C CD 

L 01  CD  O 

•H  O 

4-4  DO  01  *H 

> CD  CD 

CO  C AJ  AJ 

(0  P 

do  a x:  oi  o 

6 co 

C 01  o u 3 

AJ  0) 

•H  01  *“5  O Li 

3 ^ CL 

AJ  CD  C AJ 

o o cl 

O * O CD 

X=  o (0 

01  o u u c 

*->  u 

T-,  c 01  o 

•H  CD 

o coo 

4h  CO 

U AJ  5 AJ 

O 01 

cl  3 o c »-h 

^ U 

xi  -h  C0 

U CD  AJ 

CD  CO  *H 

O AJ  AJ 

01  *•  3 T3  AJ 

AJ  CD  3 • 

cl  t:  o oi  *h 

U t4  CO  01 

•H  01  «H  »-H  c 

CO  CD  00 

CL  4J  > rH  *H 

4-J  C • CO 

CO  01  CO 

CD  o B a 

C 3 L i!  L 

•h  a cO  oi 

O U CL  CD  01 

A->  T5  01 

Li  C AJ 

CO  AJ  CD 

•H  >i  i4  44 

CD  C ^ 

.H  X)  CO 

01  Li  AJ 

/*>  «H  n-/  *0 

CD  0 C C 

: > c cd 

p u o <d 

CM  C0  TJ  <0  AJ 

c0  3 CD  o 

— . 01  01  c 

01  ^ C0  *H 

^ £ J T3  -H 

a eg  a 44 

1 L 01  O 

CL  «H 

•— I >~.  Q rH  T~) 

• 

CO  AJ  C 

w Li  0*  rH 

CD 

4-4  U DC 

01  01  >H  X 

il 

aj  qj  o *h 

C h L CD 

•H  > L.  Li  DO 

L< 

rH  *0  3 

O 

01 

CO  •*  CD  O 

Pt 

B '£44 

0 0 01  CD  Li 

AJ  C AJ  O 

CD  CO  CL  oi  x: 

AJ 

3 O *H 

•O  -H  CL  AJ 

CD  Cl.  -h 

01 

^ -H  !l  0) 

rH 

CO  CD  o 

34-1  a oi 

AJ 

O rH  C 

O O • DO 

<5 

AJ  U (0  01 

Li  CD  AJ  CO 

£ 01  ^ O 

01  01  a>  3 M 

0 O Cl  o «0 

DO  DO  -H 

0) 

•H  01  > 

« O AJ  01 

3 (0  *H  Va  01 

2 44  CL  DO  rH 

FOUNDATION  Appears  to  be  earth  foundation.  No  evidence  of  foundation  prob- 

lems were  found. 


I 


slab.  Some  leaching  evidence  visible  there 


prap 


VISUAL  EXAMINATION  OF  OBSERV 


None  can  be  found 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


>-J  < H 
< U.  M 


B8§ 

e5  (*-  as 

U O M 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMffENDATIONS 


CO 

H 

• 73 

J rH 

3 3 1 

U iH 

o a)  c 

QJ  4m 

«H  U 5 TJ 

0/ 

T3  4* 

4->  K O 0) 

X 

O O 

c 

U 0)  *3  3 

e <o 

a>  *h 

pH 

.3 

CO  «J  H H 

pH 

0> 

pH  4-» 

•H 

U 4m 

o 

Qi  «5 

* 

CO  O 

pH 

&m  *3  pH  *H 

4m 

pH 

3 3 

V-  3 

CO 

o M CO  pH 

pH 

3 O 

-3 

CO  ca> 

-o 

co  th 

CO 

21  TJ  t C 

CO 

(0 

B 0)  3 c 

.3 

a>  o 

4-1  4J  CQ 

o • 

u u 

Wi 

4m  3 4= 

u ** 

a>  a) 

0) 

0 0 3 0 

CL  0) 

u 

> 

u o 

•H 

u u • 

u OCX  B 

• ^ 

3 O >> 

S 

3 4-1  CO 

►n 

Q C « 

o 

O 73  a> 

CO  U 

4-» 

P 3 * Im 

> 0) 

JE  pH 

U 

4~<  CO  £ 4-» 

pH  a 

• pH 

o 

O CO 

f-H  CL 

^ • fH 

X 

3 4J  pH  3 

■H  3 

O CO  CL 

•H  X 4*  5 

a 

pH  »H  CD 

u 

00  O 

CO  CO 

4-i  pH 

3 

Q)  «H  4m  P 

CO 

^ CO  ^ 

X 

pH  M O 

a>  o 

V CL  o 

X • 

U L- 

> C/5 

X 

X O Q)  3 

•H  O 

o 

u 

3 4J  3 O 

> CO 

4J  iH 

<0 

M «H  «fH 

l-i 

H (0  (0 

o 

pH  4-» 

0>  5 

« O » 

u 

■O  H U u 

CD  O 

> v-  oo 

a 

ai  aj  ai  d 

pH 

O 4m  3 

a. 

U U U CD 

CO  4m 

pH  *H 

co 

3 co  3 • 

CO 

1 lm  5 

o *pt  a>  B a 

O 0) 

CM  O 

li 

>m  73  O 3 3 

U 00 

c B 

•H 

00  d *3  Im 

U P 

• *H  CO 

o 

i 00  a 

CO  « 

v-  e a> 

> • 

4=  B 3 a>  -H 

pH 

0)  l. 

V-  ►> 

4-»  -H  o 4->  L- 

a; 

•H  4-» 

0/  CO 

•H  pH  0) 

oo  x: 

v a 

CO  & 

£ CO  CO  U M 

73  4H 

•h  cl 

a/  pm 

3 O O 

•H  *H 

*3  & 3 

m i-h 

*0  1-14-13  0 

a> 

«H 

0)  3 « O U 

u X v 

pH  CL 

3 U 0)  O 

4-» 

CO  OC  4m 

«H  CO 

•H  4m 

O 3 

OJ  3 4) 

3 

pH  0)  4-1  > 

O ^ 

L»  O pH 

Ch  4-. 

oo  m o co 

4m  CO 

o L- 

o 

H 4) 

T3 

1 

O CO  s 4= 

3 *3 

73  ► . 3 

i-> 

3 4=  4-»  CO 

a>  a) 

CTJ  rH  *H 

a c 

3 Cl  3 11  f 

t? 

O <D  X 

c o 

co  co  o u u 

O CO 

u v a> 
ec  * x 

o L- 

Z 4m 

<533  S3 

O CO 

UNGATEn  SPILLWAY 


GATED  SPILLWAY 


GATES  AND  OPERATION 
EQUIPMENT 


) None  available 


cd 

<u 

•H 

0) 

0) 

e 

0) 

rH 

rH 

> 

rH 

rH 

E 

rH 

•H 

cd  c 

x> 

o 

co 

<d 

cd 

cd 

4J 

cd 

> 

rH 

00 

rH 

rH 

CO 

rH 

<d 

•H 

T3 

•H 

•H 

• 

cd 

0)  0) 

cd 

cd 

O)  4J 

cd 

V 

> 

4-i  f— I 

► 

> 

M c 

> 

c 

cd 

0>  rH 

cd 

cd 

V Q) 

cd 

o 

u cd 

> 0 

Z 

oj 

O 4J 

q> 

0) 

0)  u 

a* 

c 

C CO 

c 

c 

co  p 

c 

/-V  /-N 

z 

6 5 

z 

£ 

< "« 

o 

z 

to  H 
H to 
S5HH 
w « Bi 
QUO 
H tfl  CL. 
UHU 
o Q CC 

g" 


i 


APPENDIX  B 
PHOTOGRAPHS 

All  photos  were  taken  on  June  27  & 28,  1978. 
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Photo  5 - Rock  wall  masonry  of  original  dam 


Photo  6 - Seepage  at  base  under 

spillway  of  concrete  dam 


id  un- 
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Photo  9 


Outlet  valve  chambers  and  footbridge  over  concrete 
dam  spillway. 


Photo  10  - View  of  spillways  from  upstream  left  shoreline 


....  4 


Erosion  and  settlement  of  wingwall  at 
approach  to  masonry  spillway. 


Photo  1 1 


Photo  12  - Drainage  channel  for  masonry  spillway 
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APPENDIX  C 

SUMMARY  OF  ENGINEERING  DATA 


I 


CHECK  LIST 


nvnpninr-TP  amt)  HvnPii 

ENGINEERING  DATA 


Name  of  Dam:  Cold  Spring  Lake  Dam 


Drainage  Area:  1. 5 square  miles 


Elevation  Top  Normal  Pool  (Storage  Capacity):  410  (208  AF) 


Elevation  Top  Flood  Control  Pool  (Storage  Capacity):  N. A. 

Elevation  Maximum  Design  Pool:  412 

Elevation  Top  of  Dam:  412 


SPILLWAY  CREST: 

a.  Elevation:  410  (Rock  Masonry  Dam  Spillway) 

b.  Type:  Overflow  (Both  Spillways) 

c.  Width:  4 foot  (Concrete  Spillway)  7 foot  (Masonry  Spillway,, 

d.  Combined  Length:  99.7  feet 

e.  Location  Spillover:  Middle  and  left  part  of  the  dam 

f.  Number  and  Type  of  Gates:  None 

OUTLET  WORKS:  (Outlet  It  2) 

a.  Type:  12-lnch  diameter  conduit 

b.  Location:  Base  of  the  dam  near  the  concrete  spillway 

c.  Entrance  Inverts:  N.A. 

d.  Exit  Inverts:  N.A. 

e.  Emergency  Draindown  Facilities:  Flow  through  outlet  Is  con- 

trolled by  12-lnch  diameter 
gate  valve 

HYDROMETEOROLOGICAL  GAGES:  (N.A.) 

a.  Type: 

b.  Location: 

c.  Records: 


MAXIMUM  NON-DAMAGING  DISCHARGE:  335  cfs  (Estimated) 
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APPENDIX  D 

HYDROLOGIC  COMPUTATIONS 
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COLD  SPRING  LAKE  DAM 
RESERVOIR  CAPACITY  CURVE 


RESERVOIR  CAPACITY,  ACRE-FEET 
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CULD 

4 

SPRINGS  LAKE  DAM 

DRAWDOWN  study 

(Da  = 1.5 

SQ.  Ml.) 

1 

1. 

0000  UNREGULATED  DIVERSION  CONOUIT  AT  ELEV  401.00  FT 

MAXIMUM 

OPERATION  levfl  at  elev 

410.00  Ft 

(FROM  OPERAT 

minimum 

OPERATION  level  at  elev 

401.00  Ft 

routing  STARTS 

AT  elev  410.00 

FT.  ENDS 

at  ELEV  401.00 

FT 

MAIN 

OVERFLOW 

OUTLET 

TiML 

mVG , INFLOW 

RESERVOIR  EL 

spillway 

spillway 

discharge 

discharge 

DISCHARGE 

OAT 

HR 

CFS 

ft 

CFS 

CFs 

CFS  _ 

U 

0 

0. 

410.00 

0 

o 

o. 

409.73 

0. 

n. 

11. 

0 

12 

o. 

409.47 

0. 

0. 

11. 

U 

18 

o. 

409,20 

0. 

0. 

10. 

1 

0 

0. 

400.94 

0. 

0* 

1C. 

1 

6 

0. 

408.69 

0. 

0. 

10. 

1 

12 

0. 

400.44 

0. 

0. 

10. 

1 

18 

0. 

408.19 

0. 

0. 

10. 

2 

0 

u. 

407.95 

0. 

o. 

10. 

2 

6 

0. 

407,71 

0. 

0. 

10. 

2 

12 

0. 

407.47 

0. 

0. 

9. 

2 

18 

0. 

407.24 

0. 

u. 

9. 

A 

0 

0. 

407.01 

0. 

0* 

9. 

3 

G 

0. 

40b. 79 

0. 

0» 

9. 

3 

12 

0. 

406.5b 

0. 

0* 

9. 

3 

18 

0. 

406.35 

0. 

o. 

9. 

4 

0 

0. 

40b. 13 

0. 

0* 

9. 

4 

6 

405.92 

0. 

0* 

8. 

^ j 
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MAIN 

OVERFLUW 

OUTLET 

4 

ume 

AVG, INFLOW 

RESERVOIR  EL 

SPILLWAY 

SPILLWAY 

discharge 

DISCHARGE 

DISCHARGE 

IKY 

HR 

CFS 

FT 

CFS 

CFS 

CFS 

0. 

4 

12 

0. 

405.71 

0. 

0 • 

c. 

4 

18 

0. 

405.51 

0. 

o. 

8. 

b 

0 

0. 

405.31 

0. 

0. 

8. 

b 

6 

0. 

405.12 

0. 

0* 

«. 

5 

12 

0, 

404.92 

0. 

0» 

8. 

b 

1 8 

0. 

404.74 

0. 

o. 

7. 

b 

0 

0. 

404.55 

0. 

0* 

7. 

b 

b 

0. 

404.37 

0. 

o. 

7. 

b 

12 

0. 

404.19 

0. 

o. 

7. 

b 

id 

0. 

404  ,u2 

0. 

0* 

7. 

7 

0 

u. 

403-85 

0. 

0. 

7. 

7 

o 

0. 

403.68 

0. 

0» 

7. 

7 

12 

0. 

403.52 

0. 

o. 

6. 

7 

13 

0. 

403.36 

0. 

0. 

6. 

b 

0 

0. 

403.20 

0. 

0. 

6. 

b 

6 

0. 

403.05 

0. 

0* 

6. 

d 

12 

0. 

402.91 

0. 

0. 

6. 

b 

13 

0. 

402.76 

0. 

0* 

6. 

y 

0 

0. 

402.62 

0. 

0. 

6, 

y 

b 

0. 

402.46 

0. 

0. 

5. 

y 

12 

0. 

402.35 

0. 

0. 

S' » 

y 

Id 

402.22 

0. 

0. 

5. 

0. 

i -o 

0 

402.09 

0. 

0. 

5. 

( 

t 


I1 
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U A Y 

T1ML 

HR 

avg. inflow 

CFS 

RESERVOIR  el 

FT 

MAIN 

SPILLWAY 

DISCHARGE 

CFS 

OVERFLOW 

SPILLWAY 

DISCHARGE 

CFS 

OUTLET 

UISCHARGE 

CFS 

1U 

6 

0. 

401.97 

0. 

o. 

5. 

10 

12 

0. 

401.85 

0. 

0* 

5. 

10 

Id 

0. 

401.74 

0. 

0. 

5. 

11 

0 

0. 

401.63 

0. 

0. 

4. 

11 

6 

0. 

401.52 

0. 

o. 

4. 

11 

12 

0. 

401.42 

0. 

o. 

4. 

11 

Id 

0. 

401.32 

0. 

0* 

4. 

12 

0 

0. 

401.22 

0. 

o. 

4. 

12 

6 

0. 

401.13 

0. 

0. 

4. 

12 

12 

0. 

401.04 

0. 

0. 

4. 

44**44**4t444*4*44444*4*4444*444*4*44444444*4**444********+***********++** 

KLSLKVo If<  ELEVATION  WENT  UNDER  MINIMUM  WATLRSURFACE  ELEVATiON 

AFTER  12  OATS  ANU  12  HOURS. 


roiAL  if>"LOW  VULUflE  0.  acft 

TOTAL  DISCHARGE  VOLUME  186.  ACFT 


MAXIMUM  WATER  SURFACE  ELEVATION  HlO.CO  FT 


MAXIMUM 

DISCHARGE  THRU  OUTLET  CONDUIT 

11. 

CFS 

MAXIMUM 

TOTAL  INFLOW 

0. 

CFS 

MAXIMUM 

TOTAL  DISCHARGE 

11. 

CFS 

( 


’ 

FLOOO  ROUTING 

study 

******************* 
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COLu  SPRINGS  LAKE  DAM 

DRAWDOWN  STUDY 

(Da  = i.s 

SGi.  MI.) 

1 

.0000  UNREGULATED  DIVERSION  CONDUIT  AT  ELEV  HOI. 00  KT 

MAXIMUM 

OPERATION  LEVFL  AT  ELEV 

410.00  FT 

(FROM  OPERATI 

minimum 

operation  leve 

L at  ELEV 

401.00  ft 

R0UTIN3  STARTS 

AT  ELEV  410.00 

FT,  ENDS 

AT  ELEV  401.00 

FT 

MAIN 

overflow 

OUTLET 

TXMt 

avg. inflow 

RESERVOIR  EL 

SPILLWAY 

SPILLWAY 

discharge 

DISCHARGE 

discharge 

DAY 

HR 

CFS 

ft 

CFS 

CFS 

CFS 

U 

0 

3. 

410.00 

0 

o 

3, 

409.60 

0. 

o. 

11. 

0 

12 

3. 

409.61 

0. 

0. 

11. 

0 

la 

3. 

409.42 

0. 

0* 

11. 

1 

0 

3. 

409.24 

0. 

o. 

10. 

1 

r, 

3. 

409.05 

0. 

o. 

10. 

1 

12 

3 • 

406.67 

0. 

0. 

10. 

1 

l j 

3. 

408.69 

0. 

0. 

10, 

2 

3. 

408.51 

0. 

0. 

10. 

2 

6 

3. 

406.34 

0. 

0* 

10. 

2 

12 

3. 

408.17 

0. 

o. 

10. 

i 

2 

13 

408.00 

0. 

0. 

10. 

3. 

5 

3 

3. 

407.83 

0. 

0. 

10. 

3 

6 

3. 

407.67 

0. 

0. 

10. 

i 

12 

3. 

407.51 

0. 

o. 

9, 

6 

10 

3. 

407.35 

0. 

0. 

9. 

4 

0 

407.19 

0. 

o. 

9. 

3. 

1 

H 

6 

407.04 

0. 

0* 

9. 

*» 

i 

' 

11 '• 

• -1  1 r 

•i.  M j I 

4 

rJ 

~".'r  1 bi 

i 

flooo  routing  stupy 
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TIM 

MAIN 

OVERFLOW 

OUTLET 

E 

AVG. INFLOW 

RESERVOIR  el 

SPILLWAY 

SPILLWAY 

discharge 

DISCHARGE 

DISCHARGE 

L)  A Y 

HR 

LFS 

FT 

cFS 

CFS 

CFS 

o. 

4 

12 

3. 

40b. 69 

0. 

0* 

9. 

4 

13 

3. 

40b. 74 

0. 

0« 

9. 

5 

n 

o. 

40b. 59 

0. 

0* 

9. 

5 

6 

3. 

406.45 

0. 

0* 

9. 

5 

12 

3. 

406.30 

0. 

0* 

9. 

b 

Id 

3. 

406.17 

0. 

0* 

9. 

b 

3 

3. 

406.03 

0. 

o. 

8. 

b 

b 

3. 

405.09 

0. 

0. 

8. 

b 

12 

3. 

405.76 

0. 

o. 

8. 

b 

lb 

3. 

405.63 

0. 

o. 

8. 

7 

0 

3. 

405.50 

0. 

o. 

8. 

7 

b 

3. 

405.38 

0. 

0* 

8. 

7 

12 

3 . 

405.26 

0. 

0* 

8. 

7 

in 

3, 

405.14 

0. 

0* 

8. 

6 

n 

3. 

405.02 

0. 

0* 

8. 

0 

s 

3. 

404.90 

0. 

c. 

8. 

0 

12 

3. 

404.79 

0. 

0* 

8. 

0 

13 

3, 

404.67 

0. 

0* 

7. 

9 

0 

3. 

404 , 57 

0. 

0* 

7. 

9 

b 

3. 

404.46 

0, 

0* 

7. 

9 

12 

3. 

404.35 

0. 

0* 

7. 

9 

13 

3. 

404.25 

0, 

0* 

7. 

U 

0 

404.15 

0. 

0 • 

7. 

rC 
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MAIN 

OVERFLOW 

OUTLET 

riMC 

AVG. INFLOW 

RESERVOIR  el 

spillway 

SPILLWAY 

DISCHARGE 

UISCHaHGE 

DISCHARGE 

day 

HR 

CFS 

ft 

CFS 

CFS 

CFS 

3. 

10 

to 

3. 

404,05 

0. 

0. 

7. 

10 

12 

3. 

403,95 

0. 

0. 

7. 

10 

18 

3. 

403.86 

0. 

0. 

7. 

11 

0 

3. 

403.77 

0. 

0. 

7. 

11 

6 

3. 

403.68 

0. 

0* 

7. 

11 

12 

3. 

403.59 

0. 

0* 

7. 

11 

19 

3. 

403.50 

0. 

0. 

6. 

12 

0 

3. 

403.41 

0. 

0* 

6. 

12 

j 

3. 

403.33 

0. 

0* 

6. 

12 

12 

3. 

403.25 

0. 

0* 

6. 

12 

ia 

3. 

403.17 

0. 

0. 

6. 

13 

i 

3. 

403.09 

0. 

0. 

6. 

13 

3 

3. 

403.02 

0. 

0 • 

6. 

13 

12 

3. 

402.95 

0. 

0. 

6. 

13 

19 

3. 

402.87 

0. 

0. 

6. 

14 

0 

3. 

402.80 

0. 

0. 

6. 

14 

a 

402.74 

0. 

0 • 

6. 

3. 

14 

12 

3. 

402.67 

0. 

c. 

6 , 

14 

ia 

3. 

402.61 

0. 

0» 

6. 

IS 

0 

3. 

402.54 

0. 

0* 

5. 

lb 

6 

3. 

402.48 

0. 

0. 

5. 

lb 

12 

402.42 

0. 

0* 

5. 

3. 

( 

IS 

402.36 

0. 

0* 

5. 
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1 

PhGE  4 

MAIN 

OVERFLOW 

OUTLET 

T1ML 

AVG. INFLOW 

RESERVOIR  el 

SPILLWAY 

SPILLWAY 

DISCHARGE 

DISCHARGE 

DISCHARGE 

DAT 

HK 

CFS 

FT 

CFS 

CFS 

CFS 

3. 

lb 

0 

3. 

402.31 

0. 

0* 

5. 

lb 

b 

3. 

402.25 

0. 

0. 

5. 

lb 

12 

3. 

402.20 

0. 

0. 

5. 

lb 

IB 

3. 

402.15 

0. 

o. 

5. 

17 

0 

3. 

402.10 

0. 

0* 

5. 

17 

b 

3. 

402.05 

0. 

0* 

5. 

17 

1?. 

3. 

402.00 

0. 

0* 

5. 

17 

16 

3. 

401.9b 

0. 

0. 

5. 

IB 

0 

3. 

401.91 

0. 

0* 

5. 

IB 

o 

3. 

401.07 

0, 

0* 

5. 

IB 

12 

3. 

401.93 

0. 

0* 

5. 

IB 

18 

3. 

401.79 

0. 

0 • 

5. 

iy 

0 

3. 

401.75 

0. 

0* 

5. 

iy 

b 

3. 

401.71 

0. 

u* 

4. 

iy 

12 

3. 
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APPENDIX  E 

STABILITY  CALCULATIONS 


I 


Static  Stability  Analysis 


P 


The  trial  wedge  method  was  used  to  determine  the  active  soil  thrust 
against  both  the  embankment  and  spillway  walls. 


Based  on  the  following  assumptions  driving  and  resisting  moments 


were  calculated  about  the  ground  surface  at  the  base  of  the  wall 

Specific  gravity  of  solids  (G  ) ■ 2.7 

s 

Void  ratio  (c)  ■ .45 

Water  content  (w)  of  embankment  soil  » 1 02 

Saturation  (S)  of  soil  behind  spillway  « 952 

Internal  angle  of  friction  “ 33® 

Angle  of  wall  friction  (<p  . .)  - 33® 

wall  ... 

Total  unit  weight  of  wall  (y  = 150  pcf' 

wall 

Coefficient  ot  wall  friction  (p  ) = .7^ 

stone 


factor  Of  Sofet/ 
for  Embankment  Woll 


W/H  Rono 

0.2 

0.3 

0.4 

0 5 

06 

Overturning 

1 3 

2 2 

3 4 

4.9 

6 7 

Sliding 

1.9 

2.5 

3.2 

3.8 

4.4 

foctar  Of  Softly 
For  Spillway 


V./H  Ratio 

0.2 

0.3 

04 

0.3 

0.6 

0*ert  irnmg 

t.l 

1.9 

2.9 

4.2 

5.6 

Sliding 

1.6 

2.1 

2.6 

3.1 

3.6 

Stability  Analysis  Results 
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